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fumago) , ;^ ^ yU-^ ^ • T — ^ 9 ^i? (Stilbella annulata) , /l^-^ 
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comatus) , =2 77"y-^y^ • v^^t- ^ ^ (Coprinus cinereus) , r3y^y:^7. • 
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hirsutum) . AKy7i<^;^-;^^T^i?-^ (Polyporus squamosus) . /KUxK^ 
;^ • t° >^ (Polyporus pinsitus) , y aK yU ;^ • 

5 (Polyporellus badius) , y^-^^/Vui^ • ^oi^ (Crucibulum laeve) , 5: 
• '7^^y7;:d-/l/5::x (Microporus flabelliformis) . 77 5 h 
TT" v-;^ • 1::°— ^ (Fomitopsis pinicola) , r:^^ y /i^ ^ ;^ • 

(Pycnoporus coccineus) , :=i y t:"T • T^LJl^^<^ (Collybia acervata) , 
:=3 y t^T • -v^^ ^ ^ (Collybia maculata) , h ^ ■T'^^ • :^ y y 

10 (Trametes orientalis) , h^;^7^;^-^Vt3— 1^ (Trametes villosa) \ 
^ V :t'7 • »^/aiyl/v^:n (Coriolus versicolor) , n y • fcyl/;^ 

^ ;^ (Coriolus hirsutus) , 'r'^y U;^'^^ • h y n^— (Daedal eops is 
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t zc-v^ y (Mucor hi emails) . y y^^T";^ • — y' y (Rhizopus nigricans) . 

o;^)^(D$?* LV^^ffl0^;ltt, Ty;^t:"yr>i^ (Azospirillum) . • :y 
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n y \fT • T-fe/WN^ (Collybiaacervata) . ^ V ^^T • -^^^z^ ^ ^ (Collybia 
maculata) , h-^;^x:^-^y^>^U;^ (Trametes oriental is) , N ^ 7^ 
5 • '/^r ^ — (Trametes villosa) , =3 JJ ■ r7riiyU->n (Coriolus 

versicolor) ^ rjL'^):^y:7^*\:,;V7^^:^ (Coriolus hirsutus) , •x^''l^^:7' 
i/;^ • h y r3 ^— ( Daedal eops is tricolor) . y K ^ ^ • y ^ 

(Rigidoporus zonal is) ^ 'y:^:^^*^:^:^ly^^)t^:7^ (Femes fomentarius) ^ 
/ ^^'^ • )Vl/^^J>s (Ganoderma lucidum) , h^^^-xVu-^ • y y =sl 
10 (Trachy derma tsunodae) , t y ^r. -7^ • /l^ t" — i?" (Hymenochaete 
rubiginosa) ^ ^ J J ^ ^ * "^io (Inonotus mikadoi) ^ ^7^^"^ l^y • 

M./l^'T ^ t^-^ (Psathyrella multissima) , • tVl/ y 7 ^ ;^ 

(Psathyrella piluliformis) fClM't'SSt^'Cfc 5)o 

15 ( Ascomycotina ) \^ Mi'^ ^ Y ^ ^ "7 ( Podospora ) ^ / ^ u 7^ "7 
(Neurospora) ^ ^yZy])^l^ (Monoci Ilium) ^ 37iFy (Fusarium) ^ 

^^0ffiPg (Zygomycotina) iClM^S^^— (Mucor) , y y^>^^ (Rhizopus) , 

* L < tt. F:^ ' T y -f- (Podospora anserina) , 7 ^ n ;^ 
^ * ^ ^ (Neurospora crassa) ^ ^ / i^]) ^ - ^'v^^ ^ )J Ms (Monoci Ilium 
20 indicum) ^ :7if y • :^^iy7^:i^Jl'M\ (Fusarium oxysporum) ^ M.^' — /l^ • 
t y (Mucor hi emails) ^ V V^y^T. * ^) f3 7^ (Rhizopus nigricans) ^ 

o/i^coi?^ Lv^;^^BM^-tts ry^:^ t^y (Azospiriiium) . ^t^l 

< (iT y ;^ fc'^yT^A.yTj^^^^A (Azospiriiium lipoferum) . ;S fcfl. 
25 T^^y^irc$7i/;^g (Actinomycetales) , /Cctx.«^;^hl/7'h5'fe;^ 
(Streptomyces) . U < tt^ h V ^ T>^\f:ty^ 4 tl ^ 

( Streptomyces antibioticus ) ^ ;^hl/37^h5:ir;^-;^'7'jni=?^7^';=^ 
(Streptomyces spheroides) , ;^hlx:7'h^-fe:;=^- 1^ — ^ ^ :^ 
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us 
us 



10 



(Streptowyces thermoviolaceus) . ^7t(S. Ta.nx<^^ (Aerobacter) . 

/HLur^-^^ (Aerobacter aerogenes) {zm-r^ 

.i.a7.p/;/i..; . ^ • T - a y ^ ^ ^ ,^ ^ ^ ^ ^^^^ .^^ 

awloli.uefaciens) . . y t'^ (Bacnjus trevW . . 

"^Z^""'" ^ ^^^^^^ • y^=.-j./P-^ r^^,,7,,, 

licheniformis) . ^■^^/P;^ • 11 -7 /d^ -,, , 

^/^ ^y-rj:^ (Bacillus subtilis) , -^^^yl^^ . 

^<=}'JV:7. •:K'7r^Vti:^ (Bacillus sphaericus) . .<^;x.^ • ;^^Toi^ 

— (Bacillus licheniformis) -Ch^o 

(Acerpseudoplatanum) . ^ J. , ^ (Dioscorea) . (Abelmoschus) . 

^T.<^ to-c/.W. t-^r^y (Helianthus) . y :^.:},-^ 



15 



20 



16 



wo 98/24890 



PCT/JP97/03798 



t So 

15 i:;OSM^bV\ 
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(syringaldazine) , ^t>*100mMcDTris-HCW :v 7 7- - L < y : 

20°C^^:JoV^T. 20ppmOiyy>;^Vl.^-v=>(syringaldazine). 20ppmcD 

l~100inMc^;^:^v^^---i.^^X^^ 2 0 p pm (Z> y >^ i/Vl^ ^ 
(syringaldazine). lU/mlCD^yL^^^ ^r>'100mM©Tris-HCl^^ 
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,\yTjV^~-jV, /-^^ y ylxT 5: y>Tv^^, 4 - t Kn ^rv/- 3 — 

/N^ Kt='=5ry>'. tert— y'^^/'U-^^-i' Kn:3f-yv, 7J^^/^•^^-t' K'n:^!^/^, 

U'— 3, 4 - v't Kci:Jri^^,i>^®?. 1, 2 - v^t Kn 
10 2, 3 -i^t Ka:3f v-f-:7^ 6, 7 - v= t Kn 2 ^ 

T 5: p — -yrn— i/v-i/T 5: 3, 4 — v^t 5: y ^>'y":7;iiy o — 
yv, 1, 2- v^T5: /T>';=^^^y 1, A-^yT ^ /T:y:^'7^ J lyfa 

5 ^ce{b'g^#)(D'0-iJtt, ABTS (2, 2' -ry^f":^ ( 3 - :i^^y^^>'y' ^ 

ry y 6 -;^yv^>'^) ) ^ t^y yi^t-^, t :^^?v\fiy'^^ ^^tt^^ 

20 yi-f'v^. <^yu-fe5^^, yi^^v. i^'T-f T — yi^. o - t Kn =^iy^S^@^^ 
p - t Knd^v^^,g,^^^ 4 _^ ^ar>>:7^y — yi/, t'':7^y— yi^, 4, A' 
-rn^l/^v^T::^ y ^ 5^yW^-I' K n =5r 7 K ci / 1 

- t Kn drv-^^-y h y yl/. 6 - t Kndf v^- 2, 4, 5-hyT? 

yt°y5v^>', 4, 5, 6 - h y T 5 y t° y 5: i/:/, 2, 3-v^tKi:3:3ri/ 

25 t°y^-'i/>', 3, 6 - v= t Kn drv^t" y 2, 3 - t K n t" y 

v^i^. y ^yP-4 - t Kn 3 h^v^^S^^. 4, S-v'T^iy 

- 6 - t K n 2 - y yl-;^7 7° H t;° y S: v?^, 2 , 3 - v?T ^ y t° y v^V. 
2, 5 -i/t Kcr:3rv^- 1 , 4 y y 2, 5-v=tKn^v^^S 
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10 



15 



20 



25 n 



3-v>;. 3, 4 - ^ V ^ ^y:, ^ , 3^ ^ L^^, 

h:^C/-:>^v^.l.T.U:.^.K 3, 4->?^ 3. 4 

h^i/:7^:.,^) :rirh..hy.K (3. 4 - v=y h :r 

-feh>'. 3- (3, 4-v^^ h:^v^:7^^,i.) T-nt';^^.^^ 3_ (3^ ^ 
-v^^ h=^>^:7.:..W rn.V-.K 4- (3, 4 -i^ ^ V ^L,^ 
mm. 3- (3, h:^iyy^=.,u) :7°nXy^,K 2-p^h:^v^- 

4-7°n7^^.l.7^y^.K 2-^ hdrv^-5-^^,PT-y>^. 2-^ 
h:¥e/-5-^hnT:-y>. 4 - ;^ h ^ 2 - ^ h n T y 3-y 

atVP^-^^^K 3, 4, 5-hy^S:^,^^^y^^ 3^ 4^ 

3-T-y-5, 6, 7, 8-7^N^t Kn-2-:h:7h^,K 1. 5 - 
nd,:/-l_-^:7^l.^;^,^^^^^ -7=,j^_^y^^ 2. 3-v^tKp-9, 10 
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^h^yv, 1, 8 --^t Knd^v^T^';^^^/ ;&A7;<t-^y T^t 
Kn T;^=i/H::'"^^. 2-tKn=¥i^-l, 4 - :7 h dp y 

mit-^^i^mm-^mxh^o 

m X « ^vwb s s it^-r. -a <^ #7LSiti p"p ^3 T'^^r^ -h^ m^mm ^ 

.^fi. 0. oi~50fi»%. L< {10. i~30Jtfl:%-efo-So Kfc;:^ 
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NaOH. NH3, Na^COa. CaCOg^fe <if <DT/P;?7 y ^Tyb;^7 y tfeifecD'^?* , 

mmwMcD^m. ioo°c. i^s^mt^^otciimMm. fo-si^f^. mmm^n 

zKy ^ ^ y -jumitr^m^^-r :^mm t . ^ ^ / ~-^\-mt^mR-ayt.fM 
^^ii'^^^u^\-^W:\^. ^^nm^u^xwi^A^itKJt^no ztx\ mm 

0. 00l~60fi*%. 0^ L< (iO. 01'-40fi»%T'fc5o 

-^tMWimz.x.^^W:^. ^P;'p\^mz.-^-^nx\^^ y ^--c/z^ifcD^y 
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T/i/i7 yS^/^V^rfc§v^^SM^}ft^/^V^■:/(Z)xa/0^?5^i^bfcibt^|-ett, 
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>-^, iJ'^-v. f>/^v-::<^— yp. -^:^-<yi>>, ty 
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^ ^ # ?LK#i p"d ^ {c: 01131 -r :5 , ^m^fifz.^ ?L® ^ d"o IfR XCDM^^ 

E.^x(Dmmx\^^:^>ts:=s>E.tixi:,mm'^mx^^r>^ ^m(Dmmti:^^m.^ 
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^iLW^^a^^^:^U(Dm^. ii^fflv^^tL'51t-*^c^. Mi£Rxim}±^m:f^'m 

*P^^iE32#jfe (Oscillating Pressure Method) . MWlMJ^l!^ (Pulsation 
Pressure Method) ^ '^'^M&'A (Constant Pressure Method) . -fSiS^K) 
APiEfe (Slow Pressure Change Method) Rt^^Hhco^i^^B.^^^'^tc 

-^-^ ^ x^mam. w^^m. m^Mm. 

tL^TtcWi^^^Ji: LT^iJ^i-^^'^. :$i^mcD^m:)7mi^. :^n^ic^f^.(D 

mm. mmitm. ^mm. mmm. m.mn\. m^m. ^^^j\-:^m. ^m^^ 
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jv^jV^i^fMT 31^1^^:^^-)^^ -:fu\fu:y:i'^ 
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*««-C«ffl,-5±E««»J«^, et«9J, S5«», 55^^, ^ 

1^!":'°''- b;.-.. 

e>*5^ms, x^ryvs, 

»&5v^ttTS/K« ^5y.:.StK. =MnHSS 

y..« = 



25 
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So 

/if y :7a^y — yu^-fb^^tc j;5#?L®i^p°p<DMS(7)m)^S, ^^S. I^B^M 
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5 m,mm. mmm. ^mm. m^m. ^^^^it±m^MMti. 

rf^ffl«Itg-efe«9 . yt^^m. yt^^^ yitm7!)mifhn 

■So 

i^zi-ty^—jv, -7 fV^yyy^~-)U^ hyT^^}^;^, 

15 Y^)Ty^T^^^ -Ti/^^/l^;^. :7/P:^ h y -^y'— h y 7l^^/, hUT 

^ >^r3-:hy'— yl^^ :7y^n^y— yl.^ y j\,^^y^;l, . ^^y^^ o^-^p _^ 

y— /u-^ffi. ^^v'T^— h7«^y^^;e--<:^y5^Ty— /u, T'^U'Vt'";^^;^- 
v'T^-— hT'c^ <!f(D5=-:^-v^T^-— C11~C14 - 4 -Tyl^^/l^- 2, 

25 6 -i^^^ju^ju-!ts]) :ymmw (hV^'^juy) , (±) -^>^-4_ [3 

- ( t -:/f^yW:7:3.— y^) - 2 ^/^:7°n tVU] -2, 6 -v'pi ^71-^/1^ 
4^y:/ (:7^>'-yD t°^/^:7, yrV^/i-^) if o^yi-Ti^ y 3 

- 3— K- 2 -:7"n tVl-- n -:7"5^/W;^7yU-/<7^ — 3 _ 3 — p_ 2 -:^n 
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tVP— n —^^\y;\^tsj\^'''^7^— 3 — 3— K— 2 — :/ci "djV-y^ o^drv' 

o a -7^— /l^- 3 — 3— KlT^n^^^^eVU/j^/P-^— yU^ 3_yn^-2, 3 - 
3— K- 2 -:7"n-^r^/^3i^/P;^7/U7}^"-:h— h {^l^-f^y^^) . 1- [ (v^s 

>'-3-:^^. 5 CI n -N-y ^yl'-^ y^^ry^y >- 3 4, 5 

-V"!? x:i n -N-x^^:7^/^^ y^ry'y 3 n-:^^:' ^yu-f y^^ 

ry y 3 (:t-^^yy^-) fi:}i(o^ y=f-rv 3 v/^n-<>- 
10 iJ'-r y^ry y >'/c^<^''<7:)^>xv y^^ry'y 1 _ t ^r^^- 2 - 1" 

h'y u u - 4 — :^^JV:7.JV7 -J:yfi:}^(D t° y i/V^, v^T/l- 

A -J^)V-7 T K (TMTD) ^\<Z) ^yT J\^^;W=^irt) 2 , 4 , 
15 5, 6 -X h^iJ' CI n-Y y h y/U- (iJ' d n nci^/l') 7*,e^'(D— hy 

vx^ry— /i-^. yn/P7=v, 7==Vy^Ky>. ryi^Ky^. ---zr^^u^v 

N - h n y - N — i^i^ d ^df- t Kn^^rv-z^T 

D - s - h y Tv^V, N-y ^n— /py n nr-lr hT5 \^^fi:}f(D7i--jVJ^TjV 
T^t K^i^jci^K. hy;=^-N- (>^y ci^=3f v'/l^v^Tif— Av^;^^v'>-) 
- h y :/^yl'^^fc«;^ y A:^, hr^^- (N- iyy n^^v^yi-) v^Ti^^ 
25 A - iy;^^ v-^^il^* fiT/l- ^ - hfi)m^-fhf\.^. 

1- (4 -y n D ly^cJ^yl^) -4- (0-:ni^yl., s-T/ctVl') /^^;^;}^y 
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10 



15 



20 



25 



-h. ^h::/^^;^;^. a.HyA7;^-;^. :7^^f.n^:^>^ t°y^7^:/ 
-^^^y^^^^ ^<^^yr>. ^ ^^^^ m^^v^i. 

7;fihn>', :7;^^e.i,^ t°yA:7;^;^-^^,i.^ t° y - :7 X - p< ^ 
■:fuy^j^^:^^ zfu^yr-7^^^^ ^7 ir :^ . hVTV^y^ 

aeexi.. ^.i...y.K ^.i^^t'^^^. ;^.wit-;..p:7 

h !J h y h y ^ ^^^^^^ j^^^^ 

a - i/T-y - 3 - 2 - y f^-yl.^^.:;.,^. 2 , 2 - ^ 2 1 

(2-^ap-2 - hy 7yl.:tn;^^,^t^-,u) n 1 _ :/p 

>^ h y >/^<t^'(D t°i/^ n-f ki^^ 1-(6 

-^nn-3-t»yv^^.l.-^^,^) _4, 5 - h K n - N - L h u - 1 
H-^5:^V->-yl.-2-T-> (^-:5^^^n:/y K) if^cz;)^ h n ^ ^ y ^ 
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^wj. m^m. mmm. mmm. p^mm. ^mm. m^m. 

tibcom.!\^Pf^. ^M. fc§v^«7KS^^®7'c^ ^'fcict ^3 ^Si- 

:<^— yl^/cC^"© hn^Jfa:/?^, a-f^.^', i3-t:°^^>, V7 t x p<>^h — 

15 ^'T'^^'co^if y :7^7— /l^^, 2, 3, ^- V^) :^^jV^-7 ^ V-lyf^^CD-ry 
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*7t. mmm. irimm. Pomm. mmm. m^m. ^^^j\^:^m. fc-svN 

2, 4 - v>— h n :7 3^y — yl^, 4, 6 - v?::^ h n — o - ^ 1/ y'— /l^, ^ 
i^nn:7^y— /b, 2, 3. 5 - h y ^ n n :7 :n y -yP, 2, 4, 6-hV 

^ t2 u-r-^^ 2, 4, 5 - h y ^ n a 7::c^/l.^ 1/— h^y n n 

-t-:7^U'>^ □ a - n y — /P, a h n h/i^oiv^ o_,;;;^n 
n-O^-g-^^ 1, 3, 5 - h y ^ n n-^V-^^/, 1, 2, 4-hy:J^nn-< 
V-i^"^. 2, 4, 6 - h y :y"o^7^y — /u, 4-yu-^-2, 5-v>i^n 
'='^^-^^>'^^ o — :7ai^/P7'3^^— 1^^ 4 C2 n y'^-yL- 3 

t Kndrv^T— y— yl-, 'f^)V\i Knt hyb^ p-t Kn 

mm. yjv\fiymi^. ^-mn. mmn. ^nn. m^m. ^t^^^vy^n. h 
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—ji'mitmm\^^oxn^-^i\^^j^ji^t i^xi^m-r^m-kit. 

/.^jb\ /Ky ;^:¥v'^^i/>^/cfi/Ky:3i^i/>^ ^ >^ttitgP:9-<!:i-6a 
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p -^^-i^^'v'T^ 3, 4 -v'T^ /-oy:7my o-T^y^ 
7=-=^>-7'.e<!f'(^^y 7 3:y — /pjl^Wfi. y ^/i^y/Py&^iS^^', hyy^/ur^ 

m(DM\^^^Sj^mm'^mx^^o 
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Mg, Ca. Ba, AU Zn, Cu. Mn, Ni, Si, Sn. Phfj: t^o:>7€^^ti 

*3 }t S H^? :^ n -tr ^ W^^ti /l- ^ A ^ i n W^^.-^ ^^^-^ U 

•So 

:^^m(D^iim.m&x^mm\\m\^x ^ mx.\-±. Ttcjt. 7Kfe\ mm. 

20 */c. ±^4^, ^^^^^V'^ti:}fX(D±^y^M'&-^^^^hfi^'^m\z.ia\,^xm 

fc^ffl-efeip. :^^m(Dmm^. m^i-£mmmyr^y hiz.m\^^tii-£. m^i^x 
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^t\^xm^'r^:Ltx—mt\^xmm:-t^z.tf}^x^^, ikm-^. mm\^ 
^'\^^j:if(D^mxrft>fh^mMx-^K) . ^{^mat.. -^ji^^mMi. J¥li±il 

i^mx% hm^(Dmm(Di^ti(D:)7mx-hmm'^mx$^^, :L(Dm^. '^m.m 
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10 0. 5% ^'J]^=i—:^RW. 1% NaNOg, 1. 34% Na^HPO,- I2H2O. 0. 3% 
KH2PO4. 0. 1% NaCK 0. 2% -<:7° h 20ppm m-^^^^. 0. 01% 
MgSO^-THaO. 0. ImM CuSO^t^h^^J:^ 3 V hyKDi^ife^c: 10% NaOH 
^m^X p 8 <!: Ltch(D^^t^i^mWl,c 5 n-fe^/r^i. . t^'^/v;* y r 
(Myrothecium verrucaria) SD3001 (^fe#-^ PERM BP-5520) ^^^L. 

15 28°C. 3 0rHl(7)^i: 9i^«^tTofCo 4 "C-CcDig^il^^^^gtlZ J: ^) I^S $ 

^{d. ^<Dt§^:7^'n;^(^— *P^, • :7^/lx^— y^/^r,^ J. (cat.no.: 

PTGC0MP04, %^)if^T\±m ^fflVN^ ^n^^/pg^^iiv-^T^A ( 5: y Tjf Ti± 

i^) \z.^r>x. 5^^*10, 000Jt^A±(7)®^^t LT^ilflLfce ::n^$^>{;i. 

20 200ppm NH^HCOgd^U-C^tlf^^. fe^fM^^^^lt^t 

2 : i^m-BLamm 

25 0. 5% ^^V^ — ^-BLXy-Q. 1% NaNOg. 1. 34% NagHPO^- 12H2O, 0. 3% 
0. 1% NaCK 0. 2% -<:/h:/, 20ppm m^^^^^. 0. 01% 
MgS04-7H20, 0. ImM CuSO^;?)^ ^ S 3 y >^ hyKOtt±tS{;ilO% NaOH 
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15 



20 



25 



(Myrotheciun,roridum)ST^3002 (Sft#-^ PERM BP-5523) L 28°C 

PTGC0MP04, 5y*T*±S!) 5 =^ vps^^^,^^^^ ( , , ^^^^^ 

*»( 1 ffi«««s««ife(iou/„g) *30ppm, stKmjsy 

DA)S.*t,*tt*.afl«g^(g^„^^_ ^^^^ (3cmX3cmX2cm * 

HgT-««K I L, s e. u t * a Sffi,c30i^wg < i , , 5 Si 

ffiffitJ:oT?Tofc, -^m&^m»mcX>,^ *^^«<OM«(lO;4>6,14g 

K«SJK«*. at, PAN (l-(2-Pyrld,la.o)-2-„aphthcl , T.WKy.^ 
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5 :is\^^xm^'t(D^^W:^^^±^\^^^ttmmi.tio 



mi 











LSA 




mm 


(DpH 


LSA 


m 


5% 


0.04M CuSO^ +0.08MEDA 




7.0 


38.2 


42.1 


5% 


0.04M CUSO4 +0.08M EDA 




7.0 


43.6 


52.1 


5% 


0.04M CUSO4 +0.08M EDA 




7.5 


12.6 


12.2 


5% 


0.04M CUSO4 +0.08M EDA 




7.5 


38.3 


41.5 


5% 


0.04M CUSO4 +0.08M EDA 




8.2 


0.7 


3.5 


5% 


0.04M CUSO4 +0.08M EDA 


y \\\ 


8.2 


13.2 


29.8 


5% 






8.5 


0.4 




5% 






8.5 


55.2 






0.04M CUSO4 




4.1 




58.5 



T y iJ^"— >'^cO^J3ii,4^, -^fc. PAN (l-(2-Pyridylazo)-2- 
naphthol, T V ^ - ^ ^ :^ Ji^ • ^ >^<=-:d^ib X^) I. < ii^i- V 



41 



wo 98/24890 



PCT/JP97/03798 



42 



wo 98/24890 



PCT/JP97/03798 



2 : mm^^T'v^cDmm.m 









pl-1 


LSA 




n nA\A r*iiQO 4-n hik/T phta* 

vJ.UftlVl V^Uow4 U.UilVl ljU L /\ 


o.o 


5.9 


10.4 m) 


n HAK/i PtiQO -4-0 ^\^\A PriTA* 

U.U^M l>^UOW4 ^ U.UJ. IVl CL^ i /A 


( .0 


12.2 


19.7 m) 




/ .U 


20.3 


28.8 (M) 




o.Z 


4.3 


5.5 m) 




O.Z 


0.6 


2.6 m) 


n AAKyf VmQO 4- n nQ\yI PPiA 


o o 
O.Z 


0.9 


3.1 (»p^) 


n n^N/f Mir^i hqka ppia 


O.Z 


1.1 


3.8 {:^v'Tl\') 




o c 

O.D 


0.7 


25.1 WjM) 


1 nnrini-im h yi-^^H /b 


O.O 


0.6 


3.1 


iUUUppni t-/^T>^ ^U.UiM UU0U4 


O 1 

o.l 


0.7 


3.3 (H**) 


1 nnni-ii-im v /i-^^f-— /b -j-n m\/f Arr 

IUUUppm /^^ ^U.UIM Ag2oU4 


o.o 


0.8 


3.0 (H**) 


ouu ppm v,iKy V/ ct t- 


o.o 


0.6 


0.3 


OUU ppm ct 7 /^L — 


o c 

o.o 


0.7 


0.6 


oUU ppm (,lK,Zo,oKy ; 


8.0 


0.5 


0.2 


OUU ppm 1^ 


o.o 


0.5 


0.2 


luuu ppm ///^^•ri2^ 


o o 
o.o 


2.7 


2.8 


OUU ppm y y^y^di. 


o. / 


3.8 


4.0 


iu ppm i^fO)0 V J r J } /y\yy 


o.o 


0.8 


0.1 


100 ppm )3 -y'hD;j;n-/U 


8.5 


0.7 


0.4 


100 ppm i/hy-zl^ 


8.5 


2.5 


1.8 


100 ppm ^>ytA7/l-T th' 


8.5 


1.5 


0.7 


100 ppm l^}}HVfi^'y7%-\ 


8.5 


3.5 


2.2 


200 ppm o-7x::il/y>^*7^y 


8.5 


1.0 


0.2 


200 ppm l,3,5-h!j^no-^Vify+'r** 


8.5 


2.3 


0.2 


100 ppm 2,4,6-M]7*n^7x/-/b+T** 


8.5 


2.2 


0.1 



* EDTA ; ^^u:/v=T^ ^-Eg^®^ 

* * H ; t y =^^:^— /L- 

* * * T ; Tween80^500ppniOit>^"C{^ffl 
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3 : mm^^^^TV(Dmm.m (Mm) 



0.04M CuSO^ + O.OlM EDTA* 
I0.04M CUSO4 + O.OIM -hJloHi^^ 
0.04M ^^#|^ + 0.08M EDA 
0.04M ZnSO^ + O.OSM EDA 
0.04M NiCl2 +0.08M EDA 

1 %t^m 

lOOOppm Mft-Jl' 
lOOOppm t/^ft~/v +0.OIM CuSO^ 
lOOOppm t/^ft~/U +0.01M AggSO^ 
500 ppm ClR)-(+)- a~t'^.y 
500 ppm a-f/lt°^t-JV 
500 ppm (lR,2S,5R)-(-)-/y\^-;i 
500 ppm i/:^t-/i' 
1000 ppm (+)-*f+>'-H20 
500 ppm ^y=.yi^ 
10 ppm 2,3,5-f5/;(f/l't7^1/y 
100 ppm j8 — >^P^^D— /i^ 
100 ppm i/h7~f^ 

100 ppm -yytAT/vfty 

100 ppm 7]JjU4)/fty7^.~h 

200 ppm o-yx-Uy-yjiy 

200 ppm l,3,5-h!;^nnV>'-^>+'p*»* 

100 ppm 2,4,6-h!;7'D^7xy-/t/ + T*** 



PH 


5 m 




LSA 


mm 


8.5 


26.5 


30.1 m) 


8.2 


24.1 


30.3 m) 


8.2 


12.0 


25.6 (m) 


8.2 


15.3 


14.9 


8.2 


16.6 


17.2(:zyJrJld 


8.6 


22.1 


32.3 


8.5 


24.2 


14.4 


8.1 


23.0 


19.5 (H**) 


8.5 


19.0 


17.8 (H**) 


8.5 


22.8 


7.3 


8.5 


24.5 


9.1 


8.5 


27.4 


7.5 


8.5 


25.7 


6.2 


8.8 


23.4 


11.3 


8.7 


24.2 


21.0 


8.5 


23.3 


5.6 


8.5 


25.4 


6.8 


8.5 


23.4 


7.1 


8.5 


22.1 


8.5 


8.5 


26.3 


7.5 


8.5 


16.5 


5.3 


8.5 


21.6 


5.4 


8.5 


20.3 


5.1 



* 

* * * 



'mmm 



EDTA ; :r.^U>i:^T- 
T ; Tween80^500ppra(D2^^-c-(g^ 



fits. (lR)-(+)-„-^^>, (iR, SR)-(-)_^^s-/K->*^- 
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5 mmm 5 : y^ujiB^m 

10 ioo%tLT, m!Sim^i:mi.fco ■^(Ditm^^4{c^-r„ 

8 l^±(7)r /i';^7 Vimz.:id\,^xmz^(0^ij3^7!)'^±^i^-t7!)'^iD7!)^^. 



m4 







mm. 




pH 


LSA 


MM 


0.04M CUSO4 + O.OIM EDTA 


8.2 


3.9 


6.4 (m 


0.04M CuSO^ + O.OlM EDTA 


7.5 


23.3 


21.1 (i^) 


lOOOppm t/^ft-Jl' 


8.5 


2.2 


7.2 


lOOOppm t/^ft-;l^ +0.01M CUSO4 


8.2 


2.1 


5.6 (H) 


lOOOppm ty^ft-/\^ +0.01M Ag2S04 


8.5 


2.6 


5.8 (H) 


1000 ppm i+hiif^y-H^O 


8.8 


5.2 


6.6 


500 ppm ^y^y^ 


8.7 


6.8 


8.7 



15 mmm e : t^mms 

W:^=t\\LU.]t^. MMS^^TV^. ^/SMSIB#t:iaA$nfc y 
20 m^SSic^-To 
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8 ^M,(DTjx^ti y m\^^\-xmc^(D:^)i^^ii^^^ . 

0.04M CuSO^ + O.OlM EDTA 
0.04M CUSO4 + O.OIM EDTA 
0.04M CUSO4 + O.OIM EDTA 
0.04M CUSO4 + O.OIM EDA 
0.04M CuSO^ + O.OlM EDA 
0.04M CUSO4 + O.OIM ^hiJDHg^^ 
0.04M ^^^ + 0.08M EDA 
0.04M ZnSO^ + O.OSM EDA 
0.04M NiCIg +0.08M EDA 

1 %tm 

lOOOppm tyr^rft-zl- 
lOOOppm tj^ft-iv +0.01M CUSO4 
lOOOppm tJ^ft-)V +0.01M AgaSO 
500 ppm (lR)-(+)- a-t'^y 
500 ppm a-r>V\i:^t-lV 

500 ppm (lR,2S.5R)-(-)-/>'h-/P 
500 ppm i/^t-ii' 

000 ppm {+)-j]T^y 'H2O 
500 ppm ^V'y^ 
10 ppm 2,3,5-hy;(f;Ut7:?l/y 
|100 ppm ^ -i/\-vi(.ri~iv 
100 ppm i/Vy-iv 
100 ppm v^ytAT/Vr th* 
100 ppm T)Hyft'y7^-Y 
200 ppm o-7x-l/y->'7^> 
200 ppm l,Z,b-V^)^xiti^'y-^y 
100 ppm 2,4,6-h!;7'n^7xy-/v + t 







PH 


LSA 




8.5 


7 2 




7.5 


1 ^ 4 

J. 0 .rr 


99 C /^RN 


7.0 


25 1 


9Q c: /^^x 


8.1 


? 0 




7.5 


IZ.D 


13.8 (i^) 


8.2 


D.O 


5.7 (ig) 


8.2 


i .0 


4.1 (1^) 


8.2 


1 9 


3.3 (^|&) 


8.2 


i .ft 


4.1 K^v^}V) 


8.6 




26.2 


8.5 


1 7 


5.4 


8.1 




5.5 (H) 


8.5 


9 /I 


5.4 (H) 


8.5 


1 n 
l.U 


1.2 


8.5 


i .1 


1.4 


8.5 


9 Q 
Z.o 


1.3 


8.5 


U.o 


0.6 


8.8 


4.4 


6.3 


8.7 


6.6 


8.3 


8.5 


2.4 


0.3 


8.5 


2.9 


0.8 


8.5 


7.9 


6.0 


8.5 


5.4 


2.1 


8.5 


8.5 


7.8 


8.5 


2.5 


0.6 


8.5 


3.5 


0.3 


8.5 


3.3 


0.3 
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5 /^*3. -<y^;<^:3rv^^'-^f{lM#17-t^t^~^5fep^D (Type H , Sigma b A . 
TJ'l^=i—J\^:t^i^'^—^n^^>v'^^y ' xK-r V/— (Candida boidini) fijfe 
po (Boehringer Mannheim Biochemica A^) ^-j^,^ L;^o 



6 









PH 


LSA 




0.04M CUSO4 + O.OIM EDTA 


8.5 


10.9 


15.2 (#1) 


0.04M CUSO4 + O.OIM EDA 


8.1 


5.2 


10.3 m) 


0.04M CUSO4 + O.OIM -hUoHg^^ 


8.2 


10.1 


7.7 m) 


0.04M ^^i^ + 0.08M EDA 


8.2 


3.8 


5.0 m) 


0.04M ZnSO4 + 0.08M EDA 


8.2 


4.4 


8.1 (»^) 


1 


8.6 


5.6 


27.5 {t^^m) 


lOOOppm \L;^ft-i\^ 


8.5 


4.5 


6.2 (H) 


1000 ppm ^^yiif^V'H^O 


8.8 


5.3 


8.7 


500 ppm 9y~y^ 


8.7 


9.2 


10.3 



10 ■mM.^\\ 8 : i^i^^m 

SMSB#tC-aA^nfc y i^'::^>';^/l-7J^>^S.t)«^^IJ<D»^100%i: LT. ^ 

15 m.^^)AM\^fLo {z.Tf^'tbiox^'Q^'o . mnm'^'^<D^hfi: 
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mi 





pH 




LSA 




0.04M CUSO4 + O.O8M EDA 


8.1 


1.5 


4.4 m) 


0.04M ZnbO4 + 0,08M EDA 


8.2 


1.0 


3.0 mm) 


0.04M N1CI2 +0,08M EDA 


8.2 


1.0 


3.5 (=^y^/V) 


lOOOppm t/^TA—fV 


8.5 


1.1 


0.5 


lOOOppm c/^TT— /l^ +0.01M CUSO4 


8.1 


1.0 


0.6 (H) 


500 nnm ClR)-(+)- rv-fc'^v 


Q C 
0.0 


0.7 


0,2 


500 ppm a -f;l't°;t>t-/l' 


8.5 


0.6 


0.3 


500 ppm (lR,2S,5R)-(-)-;<yh-/l' 


8.5 


0.6 


0.4 


500 ppm 


8.5 


0.5 


0.2 


100 ppm /3 -v/hn;^n-/i/ 


8.5 


1.7 


0.2 


100 ppm v/ytAT/l'T tK 


8.5 


1.9 


0.2 


100 ppm 7y;Hyftv/74^-h 


8.5 


2.1 


1.3 


200 ppm l,3,5-h!J^DD'sVify+T 


8.5 


1.2 


0.2 



MMM 9 : y^tt^m 

:if^7K>t- (3cm X 3cm X 2cm, p S^JSScmX 3cm) (bu# 
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10 ^j}^^^j:mMB.At m^^^'^mx-h^z t fi^^t^^o 













(DpH 


LSA 








8.5 


26.3 








8.5 


0.3 




0.04M CUSO4 + O.O8M EDA 




8.1 


0.6 


3.0 (M) 


0.04M ZnSO4 + 0.08M EDA 




8.2 


0.8 


2.8 (»p') 


0.04M NiCls +0.08M EDA 




8.2 


0.9 


3.2 {-yfri^d 


lOOOppm ty^ft-/u 




8.5 


0.4 


2.3 


lOOOppm tj^ft-i^' +0.01M CUSO4 




8.1 


0.4 


2.5 (H) 


1000 ppm i+yiir^y-H^O 




8.8 


2.1 


2.0 


500 ppm ry=-y^ 




8.7 


2.3 


3.1 



15 tttii^, 0. 3% ^zfV'-y. 2%*^^'^tfl00miCDai^i^±t!l (pH6. 5) (d. 
^^ffi'Cfe S ^ (Tyromyces palustris) FEPRI 0507 t L < 

\-XtlV^^^ (Coriolus versicolor) FEPRI 1030 (<!rt>(C, ^^zKM^"" 
^^l^.'g-W^f^Tct A#) ^^«L. 26°C. 1 MFB^CDi:#*^fTo/Co ^ J; 
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10 



a»M^>*^^fflL.c. ^mma^^u^^^m^,^^ 
'0. ^mi^(DH4-r>-nimv^^-t?!)>^^n±, 



15 



LSA(D 



0.04M CuSO^ + O.OSM EDA 
0.04M ZnSO^+O.OSM EDA 
0.04M NiCl2 +0.08M EDA 
1000ppmty:^rft-/P 

1000ppmt/:^rft-/U+0.01M CuSO, 
1000 ppm (+)-:fyT^y-H20 
500 ppm 



















(DpH 


\ 9^ 




8.5 


38.8 


30.5 




8.5 


25.1 


22.4 




8.1 


3.9 


u 




8.2 


5.3 


3.1 




8.2 


1.6 


0.7 




8.5 


2.2 


1.5 




8.1 


0.8 


0.4 




8.8 


9.9 


8.3 




8.7 


12.9 


10.8 




45.3 


33.5 
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^tS'R}tM^:i(Dy^}iizm^]^. 28°C, +S>!tS;g80%(DtB?E.tM?S-f ^-^^^-^ 

15 (Dmm^:^m-^^nx\^^f:io 



20 -atf?tc$t^llffi(7)Ki^:?^^IiML. — :¥7fc>^- (Scmxscm 
xiOcm. 7t^P®;0S3cmX3cm) UT^Jg^JlOi |Wl^co^H:S.t>*ADJE-^ 

40%(w/v) {dff^ LTtrtJisy i^=^>:^^i^n-^^^m7kmm^. M't-^^m 
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(8ooog, i55>rBi). mihu—hm^mNoA (mRm±m\iimi¥m7!)>hA^) 

hl^< fi^J^D— . z7T^y<— • tt—hU (Amicon, Inc. M^ 
Type H5MP01-43t5L<{^H5MP100-43(#^ 0. lMmfe-5V^«MW 
100, 000T-<Z)^MBg^^-rS)){c:J:^6ii^^ToT#/c. JiMfc-S. v^{i5^K 
5 ^fflV^T. y ^^^;^^^*>^^^5%. |^»J 1 lE<i6(D^:^^^it^^30ppm 
^tp:H^#MS>moHJ^??^ (pH8. 5) ^Mb. :^Pffi^r|?|grc7jfdrv-^^ 
^iJ-e^lhLfc:^=¥7K>t (3cmX lcmX4cin. *P®;4S3cmX 1cm) (C^j-LT. 

itK!^^t^jSL^m.^n\^\ ^ii9:^mm:iT[^A^thfz.v ^^=^>':^/i-yis>m(Dm 
^ioo%t i.xmj^m^itmi^tit:z^.^x(D7^}fx\ms!itm\-i.o. 2-0. 5% 

15 ^10 









6.7 g 




6.4 g 


77'f^^'--*-MJ5''>'(H5MP01-43){Cj:S5iii^SI 


7.2 g 


7)^a— 77^^^'— ;(7-hy7v/'(H5MP100-43)}c:J;5PS^^ilMS 


8.3 g 




5.1 g 



^mm 1 5 : T^u^m 
20 -^^-ra^^-tMsffico^^&is (pH8. 5) ^Mu. mmmi4tmmK. 
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(pH8. 5) ^ML. ll5fe^!j3lS«c<^ [^^(Ci;:^^'7KK-£OjiejE-aS^^<i:l£ 



11 







LSACDmM^ (%) 


5% y^'-y(7/p*y) 




0.3 


2% y^'r:y(T/i'*y)+3% y^'^yct/u^Vv/i-^"') 




3.6 


5% !J^'-y(7/w;!7!J) 




24.5 


2% !J^'*-y(7/i';«7!l)+3% y^•-y(t/^;l7Vy/^:/') 




22.3 



mmm 1 7 : y^ui^m 

15 o -^^^y :/5. Og^r/zJ^y ^ (¥*5^^^»700) 11.48g 

20 m (pH8. 7) ^mi^L. HWJS <hlW]1t(^;^=¥7f^>i-(^MJ!£^?tMai:^^ • 

y ^ :/f|^ft:(75»^lOO%i: LT. ^^4^^t±l bfc t :: 5. o 

7f?y ^^y— /^®?{k^^^-^^L;^c^v^^^-e^^^lSL/c;t:$^T'(D^aJ^.^fil9. 8% 
25 7K#l^$l5T'<Dm'a^Ki^^itfTtc:J:5ia^^m:0^mi6^tLfCo 
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mmm 1 8 ■• mmMm 

150/0. ^^^^40n.M. ^^.>^:.^,,^,On.M^^-^^^^^ (pH 



mKLxa^muTmm) Kjn^^-„a^*ft«, rt.&li2B.cs.-rj: 

15 . fmm (5cmX5cmX2. 5cm) tUf 5 , 28t. ffl*tS«80%<DtMaa 
25 »«**oT^^fco 



saw 2 0 ■ -pMS] 



^^^I'* VS(LSA) 5%, 
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^ f> (::(+) -:=(77"=3f^-H20 0. 2%^ts?^u^mm<DK}t.m (pH8. 5) 

ML. ^^y^}i (2cmX0. 5cmX0. 5cm. P ®;6S2cm X 0. 5cm) (d^fL 

(D\Hm\z.-mK.. 37°c. 305^w^SLfco ^ur, ^^c^-^^/ k^-<— 

y ^-v^^ffiv^TStSii^ , cz-r h i?"^ 7 ^ — {d j; o Tp< 

SUPELCOWAX 10 30m (0. 25mm ID, 0. 25Aim df) (SUPELCO, Inc. 

. y r;^■^^CN2(lml/min):^^i^?ait60°C. ?iAP?ait200°C. 

Ittti^t-FID^fflVNTtTofCo ^(Dm^. -hlEcD^S7tcjtfi90%<7)?^^^^ 

■mmm 2 1 : ^iiwm^umMm 

20 r^Di>^^fflV^T5%7K^^^^|^ML/c:m'g^(c:. p H/S^S. 0-9. OJcit^^ -5 J; 5 
V^fc^t■r^\ *fe'*5g^-f';^>'^^7Kl00mU;i^^?LT#7LK#)aMSffl(D?§?^ 
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tis^xh'o. mm^mmmi^x^ x hmiM!^S:(D^j}^^fj:ii!]tm.7!)^'^mx 



12 







LSA 


mm 




0.5 




CuSO^-SHgOClg) +EDTA(0.234g) 


6.2 


13.3 m) 


CuS04-5H20(2g) +EDA(0.96g) 


0.9 


3.5 m) 


CuSO4-5H2O(2g) + Glycine(0.6g) 


0.8 


9.1 (i^) 


ZnS04 (1.3g) + EDA (0.96g) 


1.1 


4.8 (MiOi) 


NiClg (1.0g) + EDA (0.96g) 


1.3 


4.2 (-5"^;!/) 


tm (2g) 


0.6 


18.1 mm) 


t/^ft-)\^ (0.2g) 


0.6 


3.0 


t/W-/^ (0.2g) + CuSO4-5H2O (0.5g) 


0.8 


3.5 (H) 


i+yiJf^y'H^O (0.2g) 


2.9 


3.2 


ry=-ym (o.ig) 


3.6 


4.2 


o-7xr:uy-::/7^y(o.04g) 


1.5 


0.4 
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13 







LSA 






0.5 







6.7 


13.1 m) 


UubU4'0H2Uv,zg; -rbDAW.ybg; 


1.7 


3.8 m) 


UubU4 * oHgUl^Zg; i- CjiycinevO.og; 


0.8 


10.2 m) 




1.2 


5.0 (»p^) 


NiCl2 (1.0g) + EDA (0.96g) 


1.6 


4.9 (:^y^Jld 


t^m (2g) 


0.6 


17.8 


t/^ft-/V (0.2g) 


0.4 


2.5 


ty^ft-/V (0.2g) + CuSO4-5H2O (0.5g) 


0.7 


3.3 (H) 


(+)-;<;r^y-H20 (0.2g) 


2.0 


3.4 


^y^y^ (O.lg) 


3.7 


4.6 


o-7i:^^yv?7^y(0.04g) 


2.1 


0.8 



5 ^^t0iJlO(c:io^^T^#f5nfc:^m^S=^(D7^:jt(c:ov^T. ^Jfe«?iJlliP^{c: 
10 S:^fe{CJ;t9, mm'\^(DH-^^^'^mx-^^^t:d>7jk^tltio 
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14 





\ /OJ 


LSACD 






(DpH 






4ffP 


8.5 


15.3 








8.5 


5.0 




0.04M CUSO4 + O.O8M EDA 




8.1 


1.0 




0.04M ZnSO^ + O.OSM EDA 




8.2 


1.2 




0.04M NiCla +0.08M EDA 




8.2 


0.8 




1000ppmt/:^ft-/l' 




8.5 


2.2 




1000ppmty:^rf:t-/l'+0.01M CuSO^ 




8.1 


0.8 




22.9 



mmm 2 3 : mcp^nm 

15 P®2cmX2cm, JtfiO. 25—0. 3) (D:^-^mt^)n^Wimi^. Mi±~700mm 
Hg-C30^. itV^rSi£-C3O^(D:l!0;S^c:J: t9^^?^^-^|ft^-ti:fCo 7^>T-^r^ 

-Cfe5>300(H]<7:)Jti^T. 8B#r«milJ£^i5r§^f^^3[Hli^^9ilLfCo ^)i\Z.^m 
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5 ^15 







COpH 


(%) 


0.04M CUSO4 


4m- 


4.6 


21.8 


0.04M CUSO4 




4.6 


19.3 


0.04M CUSO4 + O.O4M EDA 




8.5 


27.3 


0.04M CUSO4 + O.O4M EDA 




8.5 


25.9 


0.04M CUSO4 + O.O4M EDA 4- 2% LSA 




8.5 


42.0 


0.04M CUSO4 + O.O4M EDA + 2% LSA 




8.5 


85.3 


0.04M CUSO4 + O.IM MEA 




8.5 
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